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Y.H. Tan, S.K.H. Yip, C. Chee and C.W.S. Cheng, Department of Urology, Singapore General Hospital, Singapore.
OBJECTIVE: We present our experience with laparoscopic adrenalectomy for benign adrenal
diseases and compare clinical outcomes with the conventional open approach.
METHODS: Between 1990 and 2001, two consecutive series of patients who underwent adrenal-
ectomy for small, benign adrenal diseases were reviewed retrospectively. Patients with large tumours
(> 7 cm), cancer and phaeochromocytoma were excluded. Fifty-eight patients underwent laparoscopic
adrenalectomy and 48 patients had open surgery for benign adrenal diseases. Perioperative and
postoperative records of both approaches were reviewed.
RESULTS: The two groups were comparable in terms of patient age, sex, weight and side of lesion.
The common indications for surgery were Conn’s syndrome and Cushing’s syndrome. The sizes of
tumour were comparable between the laparoscopic and open groups (mean, 2.1 cm vs 2.4 cm). Despite
the longer operating time (mean, 128 minutes vs 87 minutes), thepostoperative morbidity, parenteral
analgesic requirement and length of postoperative hospital stay (3.2 days vs 7.2 days) were less in
patients undergoing laparoscopic adrenalectomy. Patients also enjoyed earlier return to oral intake and
ambulation. There were fewer complications in the laparoscopic group. There was no conversion to
open surgery.
CONCLUSION: Laparoscopic adrenalectomy is safe and has become the treatment of choice for
small, benign adrenal lesions at our institution. (Asian J Surg 2002;25(4):330–4)
INTRODUCTION
Laparoscopic adrenalectomy was first described by
Gagner et al in 1992.1 Since then, many studies have
reported its safety and efficacy.2–5 Several studies com-
pared the results between laparoscopic and open
adrenalectomy.6–12 However, few controlled studies are
available.13–15 Randomized, controlled trials comparing
laparoscopic adrenalectomy to conventional open sur-
gery are unlikely to be undertaken under the present
situation where both patients and surgeons are inclined
to adopt a minimally-invasive surgical approach. In
Singapore, we began performing laparoscopic adrenal-
ectomies in 1995. This study reports our experience with
a non-randomized series of 106 patients who underwent
laparoscopic adrenalectomy or conventional open sur-
gery for benign adrenal diseases over the last decade. The
perioperative and postoperative clinical outcomes were
analyzed and compared.
PATIENTS AND METHODS
Laparoscopic adrenalectomy
Between 1995 and 2001, 58 laparoscopic adrenalec-
tomies were performed in our department for small,
benign adrenal diseases. All patients had preoperative
endocrine evaluations. The main criterion for selection
for the laparoscopic approach was the size of the tumour
based on CT imaging. Patients with tumours larger than
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7 cm, or those lesions with suspicious malignant change
were excluded from laparoscopic intervention. The sur-
geon’s choice, patient’s medical condition and previous
history of abdominal surgery were also taken into consid-
eration before surgery. Our technique of laparoscopic
adrenalectomy has been reported previously.16 The sur-
gical approach used was predominantly transperitoneal,
except for six retroperitoneal laparoscopic adrenalecto-
mies in the first few years.
Open adrenalectomy
To allow a meaningful comparison, 48 patients who
underwent open adrenalectomy, between 1990 and
1998, for small, benign adrenal diseases were evaluated.
Any patient with an adrenal tumour larger than 7 cm or
carcinoma was excluded. Fifteen operations were per-
formed with the open transperitoneal approach and 33
patients underwent retroperitoneal resections. There were
19 patients who underwent conventional, open adrena-
lectomy between 1995 and 1998, although these pa-
tients were potential candidates for laparoscopic
adrenalectomy. During this transitional period and learn-
ing phase, some surgeons and patients were more com-
fortable with the conventional, open method. As more
experience was gained, all small adrenal tumours were
excised laparoscopically in our department.
The demographic data including the patient’s age, sex
and body weight were recorded. The indications for
surgery, the side and size of adrenal lesions were reviewed.
The perioperative and postoperative records of both
approaches were compared, with regard to operative
time, analgesic requirement, time to oral intake and
ambulation, perioperative complications and length of
postoperative stay. The operative time was taken as
length of time from skin incision to removal of the adrenal
lesion and wound closure. The analgesic requirement
was determined from the total number of doses of intra-
muscular pethidine (50 mg) injections given
postoperatively.
Statistical analysis was performed between groups
using the chi-squared test, Student’s t test and Mann-
Whitney U test when appropriate. Statistical significance
was set at p < 0.05.
RESULTS
Both groups were similar in terms of demographic
data, surgical indications and tumour characteristics
(Table 1).
Laparoscopic adrenalectomy was performed success-
fully in all 58 patients. There was no conversion to open
surgery. The mean operative time was 128 minutes
(range, 70–240 minutes) (Table 2). There was no signifi-
cant difference in operative time between the right- and
left-sided lesions (129 minutes vs 127 minutes). There
was no significant difference between retroperitoneal
and transperitoneal approaches (133 minutes vs 128
Table 1. Patient biodata and tumour characteristics
Laparoscopic Open
(n = 58) (n = 48) p value
Age (yr) 47.5  (range,18–70) 44.3 (range, 21–68) p = 0.086
Sex
   Female 34 (59%) 25 (52%) p = 0.558
   Male 24 (41%) 23 (48%)
Body weight (kg) 62.7 (range, 43–89) 59 (range, 34–91) p = 0.278
Diagnosis
   Conn’s syndrome 49 (84%) 29 (60%)
   Cushing’s syndrome 4 (7%) 12 (25%)
   Others 5 (9%) 7 (15%)
Side of lesion p = 0.565
   Right 30 (52%) 22 (46%)
   Left 28 (48%) 26 (54%)
Size of lesion (cm) 2.1 (range, 0.7–7) 2.4 (range, 0.8–7) p = 0.258
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minutes). Operative time improved over the years and
with the operating surgeon’s experience (Figure). Opera-
tive time was significantly less in the open group, with a
mean of 87 minutes.
Patients in the laparoscopic group enjoyed earlier
return to oral intake and ambulation. In addition, the
parenteral analgesic requirement was minimal and the
length of postoperative hospital stay was much shorter
(Table 2). The difference between the two groups was
statistically significant.
Perioperative complications after laparoscopic adrena-
lectomy were few. There was no major complication
or mortality. One patient had lung atelectasis, which
improved with chest physiotherapy. Another with
Cushing’s syndrome developed transient postoperative
depression. He recovered with medication. One patient
with Conn’s syndrome developed deep vein thrombosis
postoperatively.
In the open group, there were more perioperative
complications, including wound and chest infections
(Table 3).
Table 2. Perioperative parameters
Laparoscopic (range) Open (range)
Mean operative time (min) 128 (70–240) 87 (50–225)*
Parenteral analgesic (doses of pethidine injection) 0.84 (0–6) 7.7 (0–20)*
Time to oral intake (d) 0.6 (0–1) 1.6 (1–4)*
Time to ambulation (d) 1.2 (1–4) 2.9 (1–8)*
Postoperative hospital stay (d) 3.2 (1–10) 7.2 (3–22)*
 *p < 0.01.
Table 3. Complications
Laparoscopic Open
Wound infection 0 6
Chest infection, atelectasis 1 4
Deep vein thrombosis 1 0
Depression 1 1
Urinary tract infection 0 1
Abdominal abscess 0 1
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Figure. Mean operative time for laparoscopic adrenalectomy over time.
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DISCUSSION
Traditionally, adrenalectomy for benign disease was
performed through an open retroperitoneal or
transperitoneal approach. Nonetheless, the majority of
the adrenal lesions are small in size and are ideal candi-
dates for minimally invasive surgery.
 The aim of our study was to determine whether
laparoscopic adrenalectomy was equally safe and effec-
tive when compared to the conventional, open adrena-
lectomy in our hospital. To allow a meaningful analysis,
we compared two consecutive series of patients who
underwent laparoscopic or open adrenalectomy for simi-
lar indications. Although they were not randomized or
prospective, the two groups were comparable in terms of
patient biodata, tumour characteristics and pathology.
In terms of surgical techniques, we employed both
transperitoneal and retroperitoneal approaches in our
earlier series.16 We found that there was no significant
difference in operative time and postoperative recovery
between the two approaches. However, we found that
the transperitoneal approach allowed a larger working
space and provided more familiar anatomical orientation.
This finding is shared by other authors.17,18 Since then,
we have performed only transperitoneal adrenalectomy,
with no conversion to open surgery. Although the
operative time was longer than with open surgery, it
gradually improved with experience and better team
coordination. It is now closer to the time required for
open adrenalectomy.
Postoperative recovery in the laparoscopic group was
much faster. Laparoscopic adrenalectomy provides the
advantages of minimally invasive surgery including bet-
ter cosmesis, decreased wound pain and reduced anal-
gesic requirement. There was earlier return to oral intake
and ambulation. Improved postoperative recovery al-
lowed for a shorter hospital stay.
Adrenal carcinoma remains a contraindication for
laparoscopic surgery because of the concern of tumour
clearance and intraoperative tumour spillage.19 Lesion
size remains one of the main considerations for
laparoscopic surgery — larger tumours carry a higher
chance of malignancy. It has been reported that
tumours larger than 6 cm in diameter are likely to be
malignant.20,21 Although the risk of malignancy increases
with size, the maximum size of an adrenal lesion
suitable for laparoscopic removal is still debatable. It is
technically more challenging to remove a larger tumour
laparoscopically. Barresi and Prinz did not recommend
it for lesions larger than 6–8 cm.22 It is probably safe, at
this moment, to limit the size of lesions for laparoscopic
resection to less than 7 cm and we adhere to this criterion
in our department.
CONCLUSION
Laparoscopicadrenalectomy is a safe and viable
option for the treatment of benign adrenal tumours
and offers the benefits of minimal access surgery. It has
become the preferred surgical technique in the
treatment ofsmall, benign adrenal tumours at our
institution.
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